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(57) Abstract: A thermoplastic resin sheet which can be used as an interlayer for laminated glass having excellent penetration 
resistance in a temperature range from low to high temperatures. The thermoplastic resin sheet comprises a second polyvinyl acetal 
resin layer (B) and, superposed respectively on both sides thereof, first polyvinyl acetal resin layers (A), wherein the first polyvinyl 
acetal resin layers (A) consist mainly of a polyvinyl alcohol acetalized with a C^ aldehyde (a) and the second polyvinyl acetal resin 
layer (B) consists mainly of a polyvinyl alcohol coacetalized with a C 4 . 6 aldehyde (a) and a C^ aldehyde(b), the sum of monomer 
units (X) derived from the first aldehyde (a) and monomer units (Y) derived from the second aldehyde (b) accounting for at least 55 
mol% of the coacetalized polymer, the proportion of the monomer units (X) being in the range of 0.5-80 mol%. 
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[0071] ±MW>l<D^\f~;VT^— ;vffimte.5$ftZ>T J £#— Mk&XZ, 40~70^/i-% 

tf7*k<Dmmtii>mT^zt£k*<Dmmw&£\^&*fr&ibZo t-*#—mu$l& 

[0072] ±IBRrii^JtL-Cfi, ^iD^^ttTV^o-f-^-C^v^^^-c^, #R 

h(3GOK hy^^i/ya— /^-2-^^y^— 

a*mb (a) tc*5»t« Brm*j^«tt, mi<D#v¥~/i<T±?-;i'ffim (a) loom 

S8Pfc:*tU iiS, io~50fi*«BO«SBBi:i-ttHrj:v\ #*lXtt % fgio^yif^ 

yif=/VTir*— /Mtfflg (A) 100fiJ^C*tL35~45mJBp-?*>5. lOMg&Tfc 
[0073] (M2(Dtf!)}?—/U7±**-A'Wmm (B) ) 

m~m3<D&m\z.&^xti. m2<D^v^^T±^-/umsm (b) %mm 
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[0074] m4<Dmmiz&\,^xfe, %$2<Dtfy¥—/u7-t?— /ummrn (b) «\ ^^^i~3o 

7 AS? Kh*frbt£ZMi>*bm&£tl1t&t£<khim<DT^Kb' (b) {Ci^^yf^/P 
T/V=«— ;v<D7-t$— MkX^hf^k.7^— Mk%0X3bZ>%i2<D-#\)}?—;v7-t? 

[0075] T^tKCa) {COV ^te, tTC*LfcJ&l©#yif ^VVTir*— ^JBg$T#SO(Cffi 

v ^cT/v^fcK (a) ir^OT/^tK^v^^i^-e^-So 
[0076] TA^fcK (b) iLTti. ^5B«cl~3©T/i^r tK. Wx. tf*/v^T/V7*fch% 

[0077] _h|E, jKy tr=^r/v=»— A^T/Vy* fcK (a) . feit* (b) -C*Tir^— MkLX&h 
tlZ>m2(DtfVV~A'7±?—/l'Wmm (B) K&V vT. SSl^T/I^K (a) S*©7 
■t^— ^Wt=-=-y h (X) „ ^2<DT/V^bK (b) &M<D7±?—Mk 

^=s'F^i^*^-yh (y) tutttic. m-£-fr^~s>h (x) (y) 

[0078] £fc. i$>)\?=-;V7 >V^l—;V*:7 )V?\iy (b) tf>^-eTi?^— MtL-Xmh^M2<D 

[0079] ^«>e>tL5m^{c*3V 

7-t*—A<ffimm (B) f^S^ffc^yh (X) ifi-^^-yh (Y) <D^JVi£X-lhZ> 
m&fc^-^yh (Y) /S-g-ffca^s* (X) Ut<0* h (Y) <D^X 

m2<Dtfv\?-A'7±*-/vffimm(B)&Mmirz<Dtim*M\ xmt.\^<^ m 
^=^Kx) ta-s-ft^-^h (y) ±9ig2©jKyif=i^r-fe^-/n»/ig® (b) a* 
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[0080] m&m~ignmz33\, ^x-tftfmnm&mtf&mftw&w^ m2<D^ 
])k*^jvt±?— /vmmm (b) f (om&fr^-yh oo tm&fc^-yh (y) <d^jv 
it-cfcsm-^^-yh (y) /m^Vf^-^yv (x) ^/j^-rs^^u, \, xm* 

L<{£, 3. 5^TT^ 0 
[0081] £/c, 02©sKyt*=/WT-fe^— /^J§gSr#5fcfe<DJKyf =/VT/V=i~yV^oV^T 

[0082] m2(D^)\f~jvT^-^mmm (b) i^t^^wiiit-cft, M^ufc^i 

^-c*#5^ x mi(D#V¥=-^T-£?~-^ffimm (a) b%2<D^)\f —jvt^z— /vffi 

mm (B) ^|^— <DpTM^J?rfflV^S:V>b N ®m<Oj|#5Tm£!l£/B^-Ob&V\> 
[0083] / %2<Dm\?~;VT±Z—/Vl®mm (B) tw*5tt3 *T»JO-^;frftij\ m2<DtfV }?=■ 

^T^—/vmmioom*m^Mu it. io~4ofis^<z>^ffl£-r*u2j:v\ 

#f*L<te\ ^2<^yt*~/VTi?^-/HgfJ3g(B) 100Jiftg&{£*fL20~35Mfig&. 
*L<{*. ^2(D7Kyif-/VT^-/V#Jig(B) 100fiSgl»c:*i-L25~35S 

m^xfmzm^mteom&tf&z, 
[0084] mmnrfo 
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v-AsT^-frmmm (b> <Dmm^mi<D^])\f^T±^-/\-mmm (a) tm 
m&tix\,^mmzm7££ti^\ mtu*. ^^j^m^mmti^x^mfD 
mnmnmm^-v^m^m^s ^^^mmm^tvxn, a )m (a)/js (b>x 
m (a) (D3mmmm. w m (a) /m (b) /m (a) /ji (b> /ji (a) (Dsmmmmm 

[0085] JilBJf (A) /M (B) /Jl (A) 03ji«jgM^W*UV ^fttt, /f (A) £jf (B) OH) 

PVB3& + flli ^|#t£ 7if^^^#fe^^ tCfcSo 
[0086] *Hil:I5iIfrftt, ±x£L7c§&Wiltel»>- h^^raJ^tb-C^l, 

[oo87] (*&w<Dm^M&mm^-hiz£mnm&mm&(bnz>m&) 

mite. *mw<Dm^m&ffim^-b<Ditm&wiwTzt£&<Dm^mxm, mm 

[0088] m 1 l-*3V vx\ I^^Afi, zf^;vy;v^\iY(OJ^W^^X^)\f=-jV7;^--?v^:T 
i?*— /Wb-T6^i:(cJ;i9#^^cPVB^O^priltt^g^— h^^^f^O 

- v<o^h^mm<D Km n^m:. mwxm i^wxm2Kmm(o ^ 
-%MM^m&'pf& ^mmm\ ^pvbji ^m^^tcm^mmm^im^- 

v^pvBg{cj;t9«^bfc^a-, mnmmz<DmMm?.n-£z>h<D(D, mnmvmcD 
[oo89] r^^^Lx. *mM<Dm*JMVkffimi'~-b%:m^cw&, mmcxB-rz?^ 
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^Wb^ffiv^rire, ^m<Dmm%:M<u frTmjjzxv&mizu r^ft 
^(a)(D^m^^xmm^Ht^r±^-^mmx^mm(Dnm^±^tix^^t 

oxv ^(DX^ t$})\? ^/VTir^— ;vmm (B) iei*5V ^"Ci^^^y h (X) 
#3.=3* (Y) (D^/Vit-efe^fi^-^-^h (Y) /m-^^^^h (X) *5/Jn§V 

^ytf=/v^9— A4tfJM(B)«\ i:^<(D«imM^^X^\z.-hi)^ 

tt-r. tfv\?~;isT±?—;uffimm(A)£ymmizi-zzbtf^mx3bz> 0 zt>i^ 
mmmzmm^^L -*jMM&&<^m^-z>^k&xzz>(Dx. ^*tf>pvB#?fj§g-? 

mum^nxmfhtcwmm^m^mn^^t^-sjmtf^tco 

[0090] Ifcfc, sKU fc^VTi?*-/H§f Jig (B) * f-*5V ^Xm&fc=L~V h (X) ^a^^^-y 

h (y) <D*/vitxhz>m&fc^~v h (y) /m&&^-vb (x) as*#v ^-a-, 
M&fc^=^yb (x) a^^tircv >&v ^-a^f*. zbizTtfy^—juTizf—frffim ( 

i$y\?~;vT±?~-;vffimm (a) ^^ytf-/^r-fe^-/vwjig® (b) a^ji^s^ 
[0091] -rtztt^ *m&w%-iz, ±mmi<D7$y ^^r±^-^mmm (a) &t\-mtu 

Y)(D^^1t^tv5±fE^20^yfc^/PT-fe^-/W#Jigg (B)£^V\ 

m^-^^h ( X ) tm^^-^h (y) t(Dm^±M^<Dm^t'r^tKxy) 
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[0092] tits *&W#te. g »*<&*iftte&®*fc«>, &te<D%\ "SM&Mm>— h£r* 

mmtvxm\ ^^^<Dm^^i2k S XTasirt^xoiz.^^y^ 

jis r 32i2\^&tf%i&j&nmfc&rt%MBH4m&±&m!&m&5n&$&mtfm 
<&z>zk&m&imziimut 0 
[oo93] fi&^r, ±s&bfc^Bj imzm-^M&ffim^-b&m v ^c©®£ 1 2k g /m 2 ^T 

w\z.&z>m*swt>mm^- b\t. -t^nm^vx^^tc^xh^ 0 zozttt. 
&tt#7x<nm&8ti£'b£<u mm^mm^m^xh. m^im^mm^-b^ 
^&?mffim&m$:^x\,^z.b$:m^x\,^ 0 -r^*?-^ Mm^mmitts m 

[0094] wtiwmm) 

mnm®Lm*sM-tz>m&iztes ±mm2<D^v^=-/^T±^—^m^m (b)&& 
T±*-MkM£yffi}&istix\,^M&\a^ m&fc=--vb(Y)k. m&fc^-^b 
(x) <D*suitx'hz>m&fc*-~vbtt, m^fc^-~vb (y) /m&fc^-~yb 00 &2 
oourt-r^\ ±.u^2<D^)}f=.;vT^-;vmmm (b) *m&vt=>-=-vb (y) 

[0095] *fc, ^*5v vr, mmL^mm.^mn^mnm'^m^wmr^m^u. 
, ±isM20/Ky \^=.;vr^—/vmmm (b) as*Ti?*-/w[^J;9«^£*v-o ^ 

bit. I^^^h (Y) /l^^yKX) ^3. 5^T^i-S0D^W*LV\ 3. 5 
^#5-T?#5 0 £?£L<te, 1. 0—2. 0XhZ> o 
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[0096] ££>tC N «| j£jaS8fclOHzfc:*3l ^Xmm&tltttf})\?~/l'T±*— /Uffimm (A) <D 

M^-T?USt(B) /5S35~70 < C<Df5Kfeifct) N 3>ot(B) -t(A)flS5 , C£U: % 4(m 

htDtg^jE^tan 5 O^fjI^i-?a^t(B)^40~65 < CO*Bia(C&t9 > d» 
ot(B)-t(A)^5<C^± % 25t:wT^ffl-efe5o 
[0097] mtX&2\zmma>&t£* tI©tfI©Tg#32~35 I C > rtl©f 

J}gJ8©Tg#35~60*;£$;h/r^5#£>U:W:, jW<Z>Tgtf>^aS/>£V 
-cm^TMttWJJii/— H£{fctf>DSC^— HK:*3lt-5#tt*«l«:— \k<DteWibt£Z> 0 

[0098] m^*fbT > ±.m<D£?l^ m2<D7$V*?-;\sT±&—A>>ffimm (B) <DmikjEm<D 

tt&mMk. mi<D7$y}f —flsrw—AJtmn (a) o>m^:iEm<Dm^M.m.mt 
<DM%±m¥?7£<Dnmk-rz>~b t~ <w , o~4o < c<dsih£/b n^um^m^xK 

[0099] *»W©*fc-BTJfitt«J»'y—ht?W:, #*U<{4, ^i©*yif ^/vr-fe^-yv 

^J3g^(A)^^7fe5->— h{c:*3V>Tti^IEgH;an 8 #0. 3SX±X$>ZUmmKb. M 
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[0100] m±<D-#V\?~;\<T±?—;Vffimm (A) (D23^C^.O?lOHz{^*5{t-5^®flf0 

#t£^£G' (A). M2<Dtf!)l?-A'T1z?—A>Wmm (B)O23 < CS.T^10Hz(^{t 
5^lfrjmiS#te^£G' (B)£bfc£#K:* G' (B)/G' (A)#l. 0^10©*6B-CjjW5 

coioi] ^iswoiUBraittWJW^— h-cf±,»*b<r4,jis k 7i28\zmtxmfe 

W8M6(A)^i. i«±i:$tL5. iot, ftm&mtitfZ>m2<DtfV\?~/i>7±*- 
/Vffimm <D 3 I £S»#5&& (B) /SSJilBOi^ < SJvCV ^tfre, ioTW 

[0102] ^f*b<f* % 23x:m^^m^mm25o%x^xm^ntz.m2<D^]} 
\f=.;vr^-^mmm (B)<D$\^m&&m&$\<>mm&&(B) . jgio^yt* 

-^mmm<D23x:K^f^B\^m^mm±m^<Dm^xm^hihx^^t. 
ft-mz.&ttzwmm&m*£y—m?isit>z>z.b&x*zz> 0 §io§s«9#^(B)/§io 

3g>?#tt^(A) « % #*b<ttlO£t-h-Cifc5o 
[0103] #»Efc«5B^Mte#llBS'— h^H:, #*b<tt, 23 < CK.I^|o3gf9^Wg^l 

25o%/frx*fflfe£*htc.m2<Dtf})*? ~Asr±*— s^mmm (b) ©iKWf^/i^p— 
sr«wf^/i^f — (b> mi<D7$])K*=^/uT±?—/vffimm (a) ©w»iMvwf 

-SrfiftBr^/i^- (A) fcbfcfc^U:, flfcBNt*/^— (B)/»»pMv»''¥— (A) tf* 
1. l^±t$H5. 

0*b<{4, 23 < C&V5lo!5!5^^lSl250%/^-ea^ix/t»2<OJKy 
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\?=./vT±?-jvmmm (B)<Dmx&fct>&m±&fojj (b)^u m^ye^/v 
T±f-/vmsam (a) (DMcjz&mx&mx&foti (a) tu^tc, ^^t> (b 

[0104] _h|ec0«t9 m2<D7$y\?^/]/T±?—/Uffimm (B) f^ts^^/i^—^ 

^ i \?~/vT j t?—/\'Mmm (a) o^^/v^-^ 1 . i^jl. 3g2<z>*°y 

M^/VT^-jvmmm (B) t^ttS^*^;^ |gl<Dtf yt*=/>Tir*-/Mii- 
J9^(A)[-*D(t^^:^^(Dl. 0^^±ir-rs^<!:^«ti?, Jg2£>#yhr^/VTir* 

[0105] *fc, fc&zm^M&ffimis'-hx^ m2<D7$yt'~/uT±?~-/i'ffimm ( 
b) %M)$'rztcit>(DMmtfv \?~/i<t/v^— ^(Dm&gt&pvAm&m (b) , mio 

7$})}f-;VT J t9—;l'ffimm (A) £#|j&-r3fc«>OffifE#y tf =;i/7;^w- ;W l 
-S^SrPVAMl^ (A) £Uct#^ PVAM-g-^ (B) /PVAM^ (A) tt, £f *L 
<teO. 5~3. 0tf>fSfflF*3, £9£mXiil. 0~3. 0<D$mfot£ftZ> o ^Mtl^Xm 
\<^fLZ>W2<D7$y}?~sUT±?— Slsffimm (B) \Z.m^bMtf y )\?~;\'T/V=i—;V(D 

mnm&mtmmmzmfrbfr&o ^o-c, -ttepvAfi-a^Bj/pvAm-a^c 

A) {*0. 5^±Xh^tam^.^\ h^th. 3. OSrjgxS^ xKyf^/VTir^— 
[0106] ^2<D^y\f=.;VT^—;vmmm (B) £«^1-5*Tir*-/Wt:^4 J <^*7VV 

[0107] ^m^^mnm^mm^—hxn. 0*l<«, mi<D^y\f=./vT±^—/um 
mm (a) ^<D^smm^mm^nmM^m(A) tu ^2<Dm^^r±^- 
jvmm (b> *<d njm.m^m&z: ^smm^mm (b) tut<t#^ ^mn^m ( 
A)/Brm^^(B)^i. o-sofsiarti^tL-So RrM^W(A)/'-5rm^j 
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•£W*(B)«:i. o~3<Dnmt'rzz.kiz£9* gr2<z>#ytf ^T±^—^mmm (b 

)£*@*j-|$«<U 89HiH4|gSrJ;9— gifi5«)5rti5S-e#« 0 #*L<ttl. 0~2. 

o-efcSo ^©"HTIKH^^ritWi. o^iSfrcrau ^2o^yf /v^jjg® ( 

[0108] #£L<H\ #3893 S-*3V *Ttt» #ytr=i/UT-fe^— A«JfiJg (A)&tf/S:fcW: (B 

6 

mc&i?zwmm&m<Di&Ttthiz£vxt>wfflttzb&xzz> 0 
[oio9] K&zm *tm&um^- m?hu & *l<b\ m\<o-m\f^T^—ivm 
mm (A)Rxf/t-izt±?&2<DW\?~/i'T j £*—/i'mMm (b) \^m^v^—^^ 

»2©jKy if =-;vr^—;vm^ (B) as^f|BI««*tLfc4?i; tf=/VT-fe^— /M#Jig 

teKttHStfeiDLT, 60~95 < C-eSJ&£-fr ; 5~i:k:£«^ tfytf^vT-fc*— /i^H=- 
F^^^7^^7-/v^^J;o-C^-t-6*-)*;#e>tbfc^ytr=-/PT-fe^— /vtffjjg 
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[01 io] (/Ky yf-tvTtt-tvmmm (a) -atcm (b) ^*$*#5ft&o^) 

a) tmi<vmwtiit<Dmmj]Pk, #v if=-^T^-^mmm (a) tm2<Dmmut 

[0112] J:IB^^J^S-t-5*-&iU-Cf4, ^ytf-/VTir^-/H»J3g (A) ^tK^S* 
M-T-S^ife, ^^0^®^^^^y^^J^ifT^a-r^i:(cj;t)^^^ 

[oii3] _hiE^/v^^^®^i:b-cf*, ^mm2^T<Dmsfjm^y^/^>m^tcm^ 

Z-l-£. ffiM#V?J». mm-^y*i"?J±, 7°vK 0 *>mw?J». -7uM°jr>m.-*y**y 

[oi H] _kfB^tt^y=3-^^vi^L-a4, Mx.it, x-r/^tv-y^-yt^K ^ 
/k T>vw)w& ! yy^— y*y^m$mtf £>ns 0 -nbte, — ^^y^o^^{c 

[0115] £/c, f^pr»1tJii'>-h^«^i-5^i:U-c, ^gitasc-c, t£^*po^ 
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[01 16] imzm^M&mmis-h&m&nmzmfeztifo mm^im&m 

.3~i. 6mm^0*uv\ m^itm^^^x<omnmmm^mn^, -a^-fr^;* 
[oii7] _kfsjf (a) f*wi ^fcoT^jf -e&o-obic *<Dm£tm<i£z>bwnm& 

[oils] (0*lv ^mm<Dmm) 

-v-h^mmtxscmi, m2<Dmwmm^mmzti,x\,^mmfcxhox^ m*sm 

< th lS©7^ftK (a) K£Z>#y t^;V7;Vn- ;KD7t^- MtXnibtltcBl 
0^yt^/VTir^--/^Jig^tfmi^#yt^/i-T-fe^-^J3gS (A)i. «TSg 
#J£, ^^4~60T/v^fcK^^^^51^^fc/>^<^ia(DT^tK( 

a) ^.^^^Cl ~3C0T/^fcK^^b^^^)SfitLfc^^< tt> lSOT/^tK ( 

b) {ci^jKyfc^/PT/vn— /KD*Ti?*— /Hkxnibtitc&T'te?— MYMsH&b 
m2<Dtfy}f—;VT^?—;vMmb%^tfn2<D#})}?~;\'T^?—;vffimm (B) 
^$tvfc^Mti#Jig'>-hT'feoT^>^<^t ) l®om2^yt^yVT-fe^- 

/n^ii^ (b) iz.mi<D#y^~si>T-t?—/i>mmm (a) ^ji^ti ^« 

ittr^U m2<D^V^^T±^-/ummm (B) l£*3l^ Il©7;VffcK(a) * 
M<DT-t#— /Wb^^h&fi^#^-=S>MxK i2©7/l-7 i tK(b) E^OTi?* 
— ,Wfc^-~ 5/h£S-a-#^-^S>h (Y) £Ut£t S-a-^rr--yh (X) bn&w-=*-~? 

#:cx^5,h(x)<7)fiJ-a-^0. 5~80^V%-efei9 % |^|— <£>3f l^t^^ftfc^fc 
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[0119] m2(DmwfcMzffim{*<Dm<D&*u<^mM<DBmtz. m^stsmmm->—h^ 

msgbLrXMi, M2<DmWffiMlz.E&W:&tiX\ / ^ffimfcX&<>X, t&BSM&ffitim's 
^*»l~3©T/V^tKd^*5»d»feStf^fc^*<tt>l«OT/l^K (b) K£ 

m\?-^T±*-/i>ffimt^t!m2<Di$yt?^Tiz*-/i'mmm <b> tumms 

m (b) <Dmmz%zi<DtfV¥~/i'T-£*— *mmm (a) &ffimztix^zffi3&&^ 
s / m2<Dtfy\?~;i<T-t?—;vmmm (b) rasv vc, n©7/W(a) s*©7t 

=3*«rl;£-#3-=3>h (Y) tbfct#(c s S^^yh (X) iS^^yKY) <d 
h(x)o#j-a-^2o~8o^-/v%-efci9. ID— o^^<gt^*$tLfc^-a-{j:*5V^, # 

mmrn (a) £f?i2ospj^o^;0Q^w^£*v-ct >5d££#mt*r5o 
[0120] ^3cD^p^{^s^#:o$^{3:'ftfe<D$f*bv^|lifeo^{^ % m^rmttTO'>- 

ts^^4~60T/V^tK^ i b^^^^$tlfc^^<tt>lS<^T/V^tK(a) 
^^^mi~3<DT/V^fcK^^^^^^^tLfc^^<t 1 bl®OT/Vy ? tK(b) 

2(D^\f^;vr^—;vmmt^t$m2(D^j\f^jvr^--;vmmm (b) 
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mmm (b) (DmmKmi<D^j\f=.;vT±^—jvmmm (a) tmmtstixx, ^mm 

B2<D#VK'^Tm?-;isffimm (B) iCfcV vC, ^l©7^ffcK(a) 
<DT±#— sHk^=-vh$:m&foz2--yh(X) , ^2<D7VV^fcK (b) ffi^OTir^— 
,Hfc^5/^m-a-#^^ ( Y ) £Lfc£#^ M-^^^^h (X) 

#:n.-5,)>(x)ofij^^0. 5~20^-/v%-T?fc9, m-<D^TO^5f$;ftfc^-3-f;: 

[0121] m4(Dmfi\zmzmmft<DM<D&-£L,\,^mM<DMnte, ^mi&mm^— b&t> 

**l~3©Tyi^fcK3i^J&SI^*^SIin^*<t 1 {>ia<OT/V7 f l:K(b) \z£Z> 

~/uT±?—/vffimb^trm2<D7$vv~/]sT±?-/i>ffimm (b) tummztiit 
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